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Prestressed I-Girders - Section 3.55 Superstructure - Design 
 

New: August 1994 D5504 Page 1.9.1 
 

 The following properties for prestressed I-girders are valid for both ′fc =5,000 psi and ′fc =6,000 psi.  The 
modification factor, N, is 8 for the initial moment of inertia and 7 for the final moment of inertia.  
  

Section Properties  
Beam Type 2 -- 6" Web 
 
Section Area= 310.9 in2  

Section Yb= 14.08 in  
Inontransformed= 33,974 in4  

Depth= 32 in  
Strand Size= ½ in  

Cont.     Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 11 8 4 4 11.08 11.08 13.92 36,147 36,627 35,837 36,248 

I 12 10 4 6 11.41 11.08 13.92 36,453 36,938 36,100 36,515 
 13 12 6 6 11.41 10.08 12.92 36,587 37,075 36,215 36,632 
 14 14 6 8 11.08 10.08 12.92 36,794 37,286 36,394 36,814 
 15 16 8 8 11.08 9.08 11.92 36,866 37,360 36,456 36,878 
 16 18 8 10 10.48 9.08 11.92 36,994 37,491 36,568 36,992 

Group 20 8 2 6 11.41 10.08 14.92 36,147 36,627 35,837 36,248 
II 21 10 2 8 11.58 10.08 14.92 36,453 36,938 36,100 36,515 

 22 12 4 8 11.08 11.08 13.92 36,663 37,151 36,280 36,698 
 23 14 4 10 11.28 9.08 13.92 36,794 37,286 36,394 36,814 
 24 16 6 10 11.28 8.08 12.92 36,866 37,360 36,456 36,878 
 25 18 6 12 10.75 8.08 12.92 36,994 37,491 36,568 36,992 

Simple 
Span 

           

Group 12 8 4 4 11.08 11.08 13.92 36,147 36,627 35,837 36,248 
I 13 10 4 6 11.41 11.08 13.92 36,453 36,938 36,100 36,515 

 14 12 4 8 11.08 11.08 13.92 36,663 37,151 36,280 36,698 
 15 14 4 10 11.28 9.08 13.92 36,794 37,286 36,394 36,814 
 16 16 6 10 11.28 8.08 12.92 36,866 37,360 36,456 36,878 
 17 18 6 12 10.75 8.08 12.92 36,994 37,491 36,568 36,992 
 18 20 6 14 10.65 6.08 12.92 37,024 37,522 36,594 37,019 

NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties  
Beam Type 2 -- 7" Web 
 
Section Area= 342.9 in2    

Section Yb= 14.26 in    
Inontransformed= 36,812 in4    

Depth= 32 in    
Strand Size= ½ in    

Cont.      Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 11 8 4 4 11.26 11.26 13.74 38,994 39,464 38,683 39,085 

I 12 10 4 6 11.59 11.26 13.74 39,310 39,784 38,954 39,360 
 13 12 6 6 11.59 10.26 12.74 39,450 39,927 39,075 39,482 
 14 14 6 8 11.26 10.26 12.74 39,666 40,146 39,261 39,671 
 15 16 8 8 11.26 9.26 11.74 39,742 40,225 39,327 39,739 
 16 18 8 10 10.66 9.26 11.74 39,877 40,363 39,444 39,858 

Group 20 8 2 6 11.59 10.26 14.74 38,994 39,464 38,683 39,085 
II 21 10 2 8 11.76 10.26 14.74 39,310 39,784 38,954 39,360 

 22 12 4 8 11.26 11.26 13.74 39,528 40,005 39,142 39,550 
 23 14 4 10 11.46 9.26 13.74 39,666 40,146 39,261 39,671 
 24 16 6 10 11.46 8.26 12.74 39,742 40,225 39,327 39,739 
 25 18 6 12 10.93 8.26 12.74 39,877 40,363 39,444 39,858 

Simple 
Span 

           

Group 12 8 4 4 11.26 11.26 13.74 38,994 39,464 38,683 39,085 
I 13 10 4 6 11.59 11.26 13.74 39,310 39,784 38,954 39,360 

 14 12 4 8 11.26 11.26 13.74 39,528 40,005 39,142 39,550 
 15 14 4 10 11.46 9.26 13.74 39,666 40,146 39,261 39,671 
 16 16 6 10 11.46 8.26 12.74 39,742 40,225 39,327 39,739 
 17 18 6 12 10.93 8.26 12.74 39,877 40,363 39,444 39,858 
 18 20 6 14 10.83 6.26 12.74 39,910 39,473 39,473 39,888 

NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties  
Beam Type 2 -- 8" Web 
 
Section Area= 374.9 in2   

Section Yb= 14.41 in   
Inontransformed= 39,632 in4   

Depth= 32 in   
Strand Size= ½ in   

Cont.     Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 11 8 4 4 11.41 11.41 13.59 41,823 42,283 41,510 41,905 

I 12 10 4 6 11.74 11.41 13.59 42,147 42,611 41,789 42,186 
 13 12 6 6 11.74 10.41 12.59 42,292 42,760 41,914 42,313 
 14 14 6 8 11.41 10.41 12.59 42,515 42,985 42,106 42,508 
 15 16 8 8 11.41 9.41 11.59 42,596 43,068 42,176 42,579 
 16 18 8 10 10.81 9.41 11.59 42,737 43,212 42,298 42,703 

Group 20 8 2 6 11.74 10.41 14.59 41,823 42,283 41,510 41,905 
II 21 10 2 8 11.91 10.41 14.59 42,147 42,611 41,789 42,186 

 22 12 4 8 11.41 11.41 13.59 42,371 42,839 41,982 42,382 
 23 14 4 10 11.61 9.41 13.59 42,515 42,985 42,106 42,508 
 24 16 6 10 11.61 8.41 12.59 42,596 43,068 42,176 42,579 
 25 18 6 12 11.08 8.41 12.59 42,737 43,212 42,298 42,703 

Simple 
Span 

           

Group 12 8 4 4 11.41 11.41 13.59 41,823 42,283 41,510 41,905 
I 13 10 4 6 11.74 11.41 13.59 42,147 42,611 41,789 42,186 

 14 12 4 8 11.41 11.41 13.59 42,371 42,839 41,982 42,382 
 15 14 4 10 11.61 9.41 13.59 42,515 42,985 42,106 42,508 
 16 16 6 10 11.61 8.41 12.59 42,596 43,068 42,176 42,579 
 17 18 6 12 11.08 8.41 12.59 42,737 43,212 42,298 42,703 
 18 20 6 14 10.98 6.41 12.59 42,772 43,249 42,329 42,736 

NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 3 -- 6" Web 
 
Section Area= 381.9 in2    

Section Yb= 17.08 in    
Inontransformed= 61,841 in4    

Depth= 39 in    
Strand Size= ½ in    

Cont.      Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 36 8 4 4 13.08 14.08 17.92 65,179 65,930 64,702 65,346 

I 37 10 4 6 13.75 14.08 17.92 65,659 66,415 65,114 65,762 
 38 12 4 8 13.58 14.08 17.92 66,014 66,776 65,421 66,072 
 39 14 6 8 13.58 13.08 16.92 66,265 67,032 65,637 66,292 
 40 16 6 10 13.48 13.08 16.92 66,614 67,386 65,938 66,597 
 41 18 8 10 13.48 12.08 15.92 66,776 67,552 66,079 66,740 
 42 20 8 12 13.08 12.08 15.92 67,020 67,799 66,290 66,954 
 43 22 8 14 12.51 12.08 15.92 67,178 67,961 66,427 67,095 
 44 24 10 14 12.51 11.08 14.92 67,270 68,056 66,508 67,177 

Group 55 8 2 6 13.75 13.08 18.92 65,179 65,930 64,702 65,346 
II 56 10 2 8 14.08 13.08 18.92 65,659 66,415 65,114 65,762 

 57 12 2 10 13.88 13.08 18.92 66,014 66,776 65,421 66,072 
 58 14 4 10 13.48 14.08 17.92 66,366 67,134 65,724 66,379 
 59 16 4 12 13.75 12.08 17.92 66,614 67,386 65,938 66,597 
 60 18 6 12 13.75 11.08 16.92 66,776 67,552 66,079 66,740 
 61 20 6 14 13.37 11.08 16.92 67,020 67,799 66,290 66,954 
 62 22 6 16 12.83 11.08 16.92 67,178 67,961 66,427 67,095 
 63 24 8 16 12.83 10.08 15.92 67,270 68,056 66,508 67,177 

Simple 
Span 

           

Group 26 8 4 4 13.08 14.08 17.92 65,179 65,930 64,702 65,346 
I 27 10 4 6 13.75 14.08 17.92 65,659 66,415 65,114 65,762 

 28 12 4 8 13.58 14.08 17.92 66,014 66,776 65,421 66,072 
 29 14 4 10 13.48 14.08 17.92 66,366 67,134 65,724 66,379 
 30 16 4 12 13.75 12.08 17.92 66,614 67,386 65,938 66,597 
 31 18 6 12 13.75 11.08 16.92 66,776 67,552 66,079 66,740 
 32 20 6 14 13.37 11.08 16.92 67,020 67,799 66,290 66,954 
 33 22 6 16 12.83 11.08 16.92 67,178 67,961 66,427 67,095 
 34 24 8 16 12.83 10.08 15.92 67,270 68,056 66,508 67,177 

NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 3 -- 7" Web 
 
Section Area= 420.9 in2  

Section Yb= 17.31 in  
Inontransformed= 66,991 in4  

Depth= 39 in  
Strand Size= ½ in  

Cont.     Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 36 8 4 4 13.31 14.31 17.69 70,343 71,077 69,865 70,493 

I 37 10 4 6 13.98 14.31 17.69 70,838 71,577 70,289 70,922 
 38 12 4 8 13.81 14.31 17.69 71,207 71,951 70,607 71,243 
 39 14 6 8 13.81 13.31 16.69 71,469 72,218 70,833 71,473 
 40 16 6 10 13.71 13.31 16.69 71,832 72,585 71,146 71,789 
 41 18 8 10 13.71 12.31 15.69 72,004 72,760 71,295 71,940 
 42 20 8 12 13.31 12.31 15.69 72,259 73,019 71,516 72,164 
 43 22 8 14 12.74 12.31 15.69 72,427 73,190 71,662 72,312 
 44 24 10 14 12.74 11.31 14.69 72,526 73,292 71,749 72,401 

Group 55 8 2 6 13.98 13.31 18.69 70,343 71,077 69,865 70,493 
II 56 10 2 8 14.31 13.31 18.69 70,838 71,577 70,289 70,922 

 57 12 2 10 14.11 13.31 18.69 71,207 71,951 70,607 71,243 
 58 14 4 10 13.71 14.31 17.69 71,572 72,322 70,922 71,562 
 59 16 4 12 13.98 12.31 17.69 71,832 72,585 71,146 71,789 
 60 18 6 12 13.98 11.31 16.69 72,004 72,760 71,295 71,940 
 61 20 6 14 13.60 11.31 16.69 72,259 73,019 71,516 72,164 
 62 22 6 16 13.06 11.31 16.69 72,427 73,190 71,662 72,312 
 63 24 8 16 13.06 10.31 15.69 72,526 73,292 71,749 72,401 

Simple 
Span 

           

Group 26 8 4 4 13.31 14.31 17.69 70,343 71,077 69,865 70,493 
I 27 10 4 6 13.98 14.31 17.69 70,838 71,577 70,289 70,922 

 28 12 4 8 13.81 14.31 17.69 71,207 71,951 70,607 71,243 
 29 14 4 10 13.71 14.31 17.69 71,572 72,322 70,922 71,562 
 30 16 4 12 13.98 12.31 17.69 71,832 72,585 71,146 71,789 
 31 18 6 12 13.98 11.31 16.69 72,004 72,760 71,295 71,940 
 32 20 6 14 13.60 11.31 16.69 72,259 73,019 71,516 72,164 
 33 22 6 16 13.06 11.31 16.69 72,427 73,190 71,662 72,312 
 34 24 8 16 13.06 10.31 15.69 72,526 73,292 71,749 72,401 

NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 3 -- 8" Web 
 
Section Area= 459.9 in2   

Section Yb= 17.49 in   
Inontransformed= 72,106 in4   

Depth= 39 in   
Strand Size= ½ in   

Cont.      Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 36 8 4 4 13.49 14.49 17.51 75,470 76,191 74,990 75,607 

I 37 10 4 6 14.16 14.49 17.51 75,977 76,703 75,425 76,046 
 38 12 4 8 13.99 14.49 17.51 76,357 77,087 75,752 76,376 
 39 14 6 8 13.99 13.49 16.51 76,628 77,363 75,986 76,613 
 40 16 6 10 13.89 13.49 16.51 77,002 77,740 76,308 76,939 
 41 18 8 10 13.89 12.49 15.51 77,182 77,923 76,464 77,096 
 42 20 8 12 13.49 12.49 15.51 77,446 78,191 76,692 77,328 
 43 22 8 14 12.92 12.49 15.51 77,622 78,370 76,845 77,483 
 44 24 10 14 12.92 11.49 14.51 77,728 78,479 76,938 77,577 

Group 55 8 2 6 14.16 13.49 18.51 75,470 76,191 74,990 75,607 
II 56 10 2 8 14.49 13.49 18.51 75,977 76,703 75,425 76,046 

 57 12 2 10 14.29 13.49 18.51 76,357 77,087 75,752 76,376 
 58 14 4 10 13.89 14.49 17.51 76,733 77,468 76,076 76,704 
 59 16 4 12 14.16 12.49 17.51 77,002 77,740 76,308 76,939 
 60 18 6 12 14.16 11.49 16.51 77,182 77,923 76,464 77,096 
 61 20 6 14 13.78 11.49 16.51 77,446 78,191 76,692 77,328 
 62 22 6 16 13.24 11.49 16.51 77,622 78,370 76,845 77,483 
 63 24 8 16 13.24 10.49 15.51 77,728 78,479 76,938 77,577 

Simple 
Span 

           

Group 26 8 4 4 13.49 14.49 17.51 75,470 76,191 74,990 75,607 
I 27 10 4 6 14.16 14.49 17.51 75,977 76,703 75,425 76,046 

 28 12 4 8 13.99 14.49 17.51 76,357 77,087 75,752 76,376 
 29 14 4 10 13.89 14.49 17.51 76,733 77,468 76,076 76,704 
 30 16 4 12 14.16 12.49 17.51 77,002 77,740 76,308 76,939 
 31 18 6 12 14.16 11.49 16.51 77,182 77,923 76,464 77,096 
 32 20 6 14 13.78 11.49 16.51 77,446 78,191 76,692 77,328 
 33 22 6 16 13.24 11.49 16.51 77,622 78,370 76,845 77,483 
 34 24 8 16 13.24 10.49 15.51 77,728 78,479 76,938 77,577 

NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 4 -- 6" Web 
 
Section Area= 428.9 in2  

Section Yb= 19.54 in  
Inontransformed= 92,450 in4  

Depth= 45 in  
Strand Size= ½ in  

Cont.     Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 86 8 4 4 15.54 16.54 21.46 97,077 98,118 96,416 97,308 

I 87 10 4 6 16.21 16.54 21.46 97,727 98,775 96,974 97,872 
 88 12 4 8 16.04 16.54 21.46 98,231 99,286 97,408 98,310 
 89 14 6 8 16.04 15.54 20.46 98,608 99,669 97,733 98,640 
 90 16 6 10 15.94 15.54 20.46 99,103 100,170 98,160 99,071 
 91 18 8 10 15.94 14.54 19.46 99,368 100,441 98,390 99,305 
 92 20 8 12 15.54 14.54 19.46 99,735 100,813 98,707 99,626 
 93 22 8 14 14.97 14.54 19.46 99,995 101,078 98,933 99,856 
 94 24 8 16 15.29 12.54 19.46 100,168 101,254 99,083 100,009 
 95 26 10 16 15.29 11.54 18.46 100,271 101,360 99,174 100,102 
 96 28 10 18 15.32 9.54 18.46 100,323 101,414 99,220 100,149 

Group 101 8 2 6 16.21 15.54 22.46 97,077 98,118 96,416 97,308 
II 102 10 2 8 16.54 15.54 22.46 97,727 98,775 96,974 97,872 

 103 12 4 8 16.04 16.54 21.46 98,231 99,286 97,408 98,310 
 104 14 4 10 15.94 16.54 21.46 98,730 99,792 97,838 98,745 
 105 16 6 10 15.94 15.54 20.46 99,103 100,170 98,160 99,071 
 106 18 6 12 16.21 13.54 20.46 99,368 100,441 98,390 99,305 
 107 20 6 14 15.83 13.54 20.46 99,735 100,813 98,707 99,626 
 108 22 6 16 15.29 13.54 20.46 99,995 101,078 98,933 99,856 
 109 24 6 18 15.32 11.54 20.46 100,168 101,254 99,083 100,009 
 110 26 8 18 15.32 10.54 19.46 100,271 101,360 99,174 100,102 
 111 28 8 20 15.14 8.54 19.46 100,323 101,414 99,220 100,149 
 112 30 8 22 14.81 6.54 19.46 100,341 101,433 99,236 100,166 

 113 32 8 24 14.37 4.54 19.46 100,342 101,435 99,238 100,168 
NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 4 -- 6" Web (continued) 
 
Section Area= 428.9 in2    

Section Yb= 19.54 in    
Inontransformed= 92,450 in4    

Depth= 45 in    
Strand Size= ½ in    

Simple      Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 41 8 4 4 15.54 16.54 21.46 97,077 98,118 96,416 97,308 

I 42 10 4 6 16.21 16.54 21.46 97,727 98,775 96,974 97,872 
 43 12 4 8 16.04 16.54 21.46 98,231 99,286 97,408 98,310 
 44 14 4 10 15.94 16.54 21.46 98,730 99,792 97,838 98,745 
 45 16 6 10 15.94 15.54 20.46 99,103 100,170 98,160 99,071 
 46 16 4 12 16.21 14.54 21.46 99,103 100,170 98,160 99,071 
 47 18 6 12 16.21 13.54 20.46 99,368 100,441 98,390 99,305 
 48 20 6 14 15.83 13.54 20.46 99,735 100,813 98,707 99,626 
 49 22 6 16 15.29 13.54 20.46 99,995 101,078 98,933 99,856 
 50 24 6 18 15.32 11.54 20.46 100,168 101,254 99,083 100,009 
 51 26 8 18 15.32 10.54 19.46 100,271 101,360 99,174 100,102 
 52 26 6 20 15.14 9.54 20.46 100,271 101,360 99,174 100,102 
 53 28 8 20 15.14 8.54 19.46 100,323 101,414 99,220 100,149 
 54 28 6 22 14.81 7.54 20.46 100,323 101,414 99,220 100,149 
 55 30 8 22 14.81 6.54 19.46 100,341 101,433 99,236 100,166 

 56 32 8 24 14.37 4.54 19.46 100,342 101,435 99,238 100,168 
NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 4 -- 7" Web 
 
Section Area= 473.9 in2  

Section Yb= 19.82 in  
Inontransformed= 100,400 in4  

Depth= 45 in  
Strand Size= ½ in  

Cont.     Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 86 8 4 4 15.82 16.82 21.18 105,048 106,065 104,384 105,256 

I 87 10 4 6 16.49 16.82 21.18 105,719 106,743 104,960 105,837 
 88 12 4 8 16.32 16.82 21.18 106,242 107,272 105,410 106,291 
 89 14 6 8 16.32 15.82 20.18 106,636 107,671 105,750 106,635 
 90 16 6 10 16.22 15.82 20.18 107,151 108,192 106,193 107,083 
 91 18 8 10 16.22 14.82 19.18 107,431 108,476 106,436 107,328 
 92 20 8 12 15.82 14.82 19.18 107,815 108,866 106,768 107,664 
 93 22 8 14 15.25 14.82 19.18 108,090 109,145 107,007 107,906 
 94 24 8 16 15.57 12.82 19.18 108,275 109,334 107,168 108,070 
 95 26 10 16 15.57 11.82 18.18 108,388 109,449 107,266 108,171 
 96 28 10 18 15.60 9.82 18.18 108,446 109,510 107,318 108,224 

Group 101 8 2 6 16.49 15.82 22.18 105,048 106,065 104,384 105,256 
II 102 10 2 8 16.82 15.82 22.18 105,719 106,743 104,960 105,837 

 103 12 4 8 16.32 16.82 21.18 106,242 107,272 105,410 106,291 
 104 14 4 10 16.22 16.82 21.18 106,760 107,796 105,857 106,742 
 105 16 6 10 16.22 15.82 20.18 107,151 108,192 106,193 107,083 
 106 18 6 12 16.49 13.82 20.18 107,431 108,476 106,436 107,328 
 107 20 6 14 16.11 13.82 20.18 107,815 108,866 106,768 107,664 
 108 22 6 16 15.57 13.82 20.18 108,090 109,145 107,007 107,906 
 109 24 6 18 15.60 11.82 20.18 108,275 109,334 107,168 108,070 
 110 26 8 18 15.60 10.82 19.18 108,388 109,449 107,266 108,171 
 111 28 8 20 15.42 8.82 19.18 108,446 109,510 107,318 108,224 
 112 30 8 22 15.09 6.82 19.18 108,469 109,533 107,338 108,245 

 113 32 8 24 14.65 4.82 19.18 108,472 109,537 107,341 108,248 
NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 4 -- 7" Web (continued) 
 
Section Area= 473.9 in2   

Section Yb= 19.82 in   
Inontransformed= 100,400 in4   

Depth= 45 in   
Strand Size= ½ in   

Simple      Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 41 8 4 4 15.82 16.82 21.18 105,048 106,065 104,384 105,256 

I 42 10 4 6 16.49 16.82 21.18 105,719 106,743 104,960 105,837 
 43 12 4 8 16.32 16.82 21.18 106,242 107,272 105,410 106,291 
 44 14 4 10 16.22 16.82 21.18 106,760 107,796 105,857 106,742 
 45 16 6 10 16.22 15.82 20.18 107,151 108,192 106,193 107,083 
 46 16 4 12 16.49 14.82 21.18 107,151 108,192 106,193 107,083 
 47 18 6 12 16.49 13.82 20.18 107,431 108,476 106,436 107,328 
 48 20 6 14 16.11 13.82 20.18 107,815 108,866 106,768 107,664 
 49 22 6 16 15.57 13.82 20.18 108,090 109,145 107,007 107,906 
 50 24 6 18 15.60 11.82 20.18 108,275 109,334 107,168 108,070 
 51 26 8 18 15.60 10.82 19.18 108,388 109,449 107,266 108,171 
 52 26 6 20 15.42 9.82 20.18 108,388 109,449 107,266 108,171 
 53 28 8 20 15.42 8.82 19.18 108,446 109,510 107,318 108,224 
 54 28 6 22 15.09 7.82 20.18 108,446 109,510 107,318 108,224 
 55 30 8 22 15.09 6.82 19.18 108,469 109,533 107,338 108,245 

 56 32 8 24 14.65 4.82 19.18 108,472 109,537 107,341 108,248 
NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 4 -- 8" Web 
 
Section Area= 518.9 in2   

Section Yb= 20.06 in   
Inontransformed= 108,288 in4   

Depth= 45 in   
Strand Size= ½ in   

Cont.     Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 86 8 4 4 16.06 17.06 20.94 112,955 113,952 112,289 113,143 

I 87 10 4 6 16.73 17.06 20.94 113,645 114,648 112,881 113,739 
 88 12 4 8 16.56 17.06 20.94 114,185 115,193 113,345 114,208 
 89 14 6 8 16.56 16.06 19.94 114,594 115,607 113,698 114,563 
 90 16 6 10 16.46 16.06 19.94 115,126 116,144 114,156 115,026 
 91 18 8 10 16.46 15.06 18.94 115,419 116,442 114,409 115,282 
 92 20 8 12 16.06 15.06 18.94 115,818 116,846 114,755 115,631 
 93 22 8 14 15.49 15.06 18.94 116,107 117,138 115,004 115,884 
 94 24 8 16 15.81 13.06 18.94 116,303 117,337 115,175 116,057 
 95 26 10 16 15.81 12.06 17.94 116,424 117,461 115,281 116,165 
 96 28 10 18 15.84 10.06 17.94 116,489 117,528 115,338 116,223 

Group 101 8 2 6 16.73 16.06 21.94 112,955 113,952 112,289 113,143 
II 102 10 2 8 17.06 16.06 21.94 113,645 114,648 112,881 113,739 

 103 12 4 8 16.56 17.06 20.94 114,185 115,193 113,345 114,208 
 104 14 4 10 16.46 17.06 20.94 114,720 115,734 113,806 114,673 
 105 16 6 10 16.46 16.06 19.94 115,126 116,144 114,156 115,026 
 106 18 6 12 16.73 14.06 19.94 115,419 116,442 114,409 115,282 
 107 20 6 14 16.35 14.06 19.94 115,818 116,846 114,755 115,631 
 108 22 6 16 15.81 14.06 19.94 116,107 117,138 115,004 115,884 
 109 24 6 18 15.84 12.06 19.94 116,303 117,337 115,175 116,057 
 110 26 8 18 15.84 11.06 18.94 116,424 117,461 115,281 116,165 
 111 28 8 20 15.66 9.06 18.94 116,489 117,528 115,338 116,223 
 112 30 8 22 15.33 7.06 18.94 116,515 117,555 115,361 116,247 

 113 32 8 24 14.89 5.06 18.94 116,520 117,560 115,366 116,252 
NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 4 -- 8" Web (continued) 
 
Section Area= 518.9 in2   

Section Yb= 20.06 in   
Inontransformed= 108,288 in4   

Depth= 45 in   
Strand Size= ½ in   

Simple      Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 41 8 4 4 16.06 17.06 20.94 112,955 113,952 112,289 113,143 

I 42 10 4 6 16.73 17.06 20.94 113,645 114,648 112,881 113,739 
 43 12 4 8 16.56 17.06 20.94 114,185 115,193 113,345 114,208 
 44 14 4 10 16.46 17.06 20.94 114,720 115,734 113,806 114,673 
 45 16 6 10 16.46 16.06 19.94 115,126 116,144 114,156 115,026 
 46 16 4 12 16.73 15.06 20.94 115,126 116,144 114,156 115,026 
 47 18 6 12 16.73 14.06 19.94 115,419 116,442 114,409 115,282 
 48 20 6 14 16.35 14.06 19.94 115,818 116,846 114,755 115,631 
 49 22 6 16 15.81 14.06 19.94 116,107 117,138 115,004 115,884 
 50 24 6 18 15.84 12.06 19.94 116,303 117,337 115,175 116,057 
 51 26 8 18 15.84 11.06 18.94 116,424 117,461 115,281 116,165 
 52 26 6 20 15.66 10.06 19.94 116,424 117,461 115,281 116,165 
 53 28 8 20 15.66 9.06 18.94 116,489 117,528 115,338 116,223 
 54 28 6 22 15.33 8.06 19.94 116,489 117,528 115,338 116,223 
 55 30 8 22 15.33 7.06 18.94 116,515 117,555 115,361 116,247 

 56 32 8 24 14.89 5.06 18.94 116,520 117,560 115,366 116,252 
NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 6 -- 6.5" Web 
 
Section Area= 643.6 in2  

Section Yb= 25.92 in  
Inontransformed= 235,735 in4  

Depth= 54 in  
Strand Size= ½ in  

Cont.     Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#6) (A1=#7) (A1=#6) (A1=#7) 
Group 141 14 4 10 23.52 22.92 23.08 248,115 249,649 246,353 247,665 

I 142 16 4 12 23.25 22.92 23.08 249,115 250,657 247,213 248,531 
 143 18 6 12 23.25 21.92 22.08 249,933 251,482 247,918 249,241 
 144 20 6 14 23.06 21.92 22.08 250,920 252,478 248,769 250,098 
 145 22 6 16 22.92 21.92 22.08 251,901 253,467 249,616 250,951 
 146 24 8 16 22.92 20.92 21.08 252,545 254,117 250,173 251,513 
 147 26 8 18 22.59 20.92 21.08 253,342 254,921 250,862 252,207 

 148 28 8 20 22.32 20.92 21.08 254,133 255,720 251,547 252,897 
 149 30 10 20 22.32 19.92 20.08 254,626 256,218 251,975 253,330 
 150 32 10 22 22.10 19.92 20.08 255,408 257,008 252,653 254,014 
 151 34 10 24 21.75 19.92 20.08 256,032 257,638 253,195 254,560 
 152 36 10 26 21.46 19.92 20.08 256,651 258,263 253,734 255,103 
 153 38 12 26 21.46 18.92 19.08 257,011 258,628 254,048 255,421 

NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 6 -- 7.5" Web 
 
Section Area= 697.6 in2    

Section Yb= 26.00 in    
Inontransformed= 248,915 in4    

Depth= 54 in    
Strand Size= ½ in    

Cont.      Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#6) (A1=#7) (A1=#6) (A1=#7) 
Group 141 14 4 10 23.60 23.00 23.00 261,329 262,852 259,561 260,864 

I 142 16 4 12 23.33 23.00 23.00 262,338 263,868 260,429 261,737 
 143 18 6 12 23.33 22.00 22.00 263,164 264,701 261,141 262,454 
 144 20 6 14 23.14 22.00 22.00 264,162 265,707 262,001 263,319 
 145 22 6 16 23.00 22.00 22.00 265,154 266,706 262,856 264,180 
 146 24 8 16 23.00 21.00 21.00 265,807 267,365 263,421 264,749 
 147 26 8 18 22.67 21.00 21.00 266,613 268,178 264,118 265,452 

 148 28 8 20 22.40 21.00 21.00 267,415 268,987 264,812 266,150 
 149 30 10 20 22.40 20.00 20.00 267,917 269,493 265,247 266,589 
 150 32 10 22 22.18 20.00 20.00 268,710 270,294 265,935 267,282 
 151 34 10 24 21.83 20.00 20.00 269,344 270,933 266,484 267,836 
 152 36 10 26 21.54 20.00 20.00 269,973 271,569 267,031 268,387 
 153 38 12 26 21.54 19.00 19.00 270,341 271,941 267,353 268,712 

NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 6 -- 8.5" Web 
  
Section Area= 751.6 in2   

Section Yb= 26.07 in   
Inontransformed= 262,087 in4   

Depth= 54 in   
Strand Size= ½ in   

Cont.     Iinitial  Ifinal 
Span # T D S E1D E2D E3D (A1=#6) (A1=#7) (A1=#6) (A1=#7) 
Group 141 14 4 10 23.67 23.07 22.93 274,530 276,043 272,758 274,052 

I 142 16 4 12 23.40 23.07 22.93 275,547 277,068 273,633 274,932 
 143 18 6 12 23.40 22.07 21.93 276,382 277,908 274,352 275,656 
 144 20 6 14 23.21 22.07 21.93 277,388 278,922 275,219 276,528 
 145 22 6 16 23.07 22.07 21.93 278,389 279,930 276,082 277,396 
 146 24 8 16 23.07 21.07 20.93 279,050 280,596 276,653 277,971 
 147 26 8 18 22.74 21.07 20.93 279,866 281,418 277,357 278,680 

 148 28 8 20 22.47 21.07 20.93 280,677 282,236 278,059 279,386 
 149 30 10 20 22.47 20.07 19.93 281,186 282,750 278,500 279,831 
 150 32 10 22 22.25 20.07 19.93 281,989 283,559 279,196 280,531 
 151 34 10 24 21.90 20.07 19.93 282,632 284,207 279,753 281,093 
 152 36 10 26 21.61 20.07 19.93 283,271 284,851 280,307 281,651 
 153 38 12 26 21.61 19.07 18.93 283,645 285,230 280,634 281,981 

NOTE: # = sequence number 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Section Properties 
Beam Type 7 -- 6" Web 
Bulb Tee Girder 
 
Section Area= 787.4 in2   

Section Yb= 37.58 in   
Inontransformed= 571,047 in4   

Depth= 72.5 in   
Strand Size= ½ in   

Simple      Iinitial   * Ifinal   * 
Span # T D S E1D E2D E3D (A1=#5) (A1=#6) (A1=#5) (A1=#6) 
Group 174 14 4 10 35.58 34.58 29.92 599,364 603,636 595,327 598,983 

I 175 16 4 12 35.25 34.58 29.92 601,730 606,025 597,361 601,033 
 176 18 6 12 35.25 33.58 28.92 603,809 608,125 599,150 602,838 
 177 20 6 14 35.01 33.58 28.92 606,152 610,490 601,167 604,871 
 178 22 6 16 34.83 33.58 28.92 608,482 612,843 603,174 606,895 
 179 24 8 16 34.83 32.58 27.92 610,272 614,652 604,718 608,453 
 180 26 8 18 34.69 32.58 27.92 612,580 616,981 606,708 610,459 
 181 28 8 20 34.58 32.58 27.92 614,875 619,299 608,690 612,457 
 182 30 10 20 34.58 31.58 26.92 616,398 620,839 610,007 613,788 
 183 32 10 22 34.31 31.58 26.92 618,402 622,864 611,740 615,536 
 184 34 10 24 34.08 31.58 26.92 620,395 624,878 613,466 617,276 
 185 36 10 26 33.89 31.58 26.92 622,379 626,881 615,183 619,009 
 186 38 10 28 33.58 31.58 26.92 624,101 628,622 616,677 620,517 

 187 40 12 28 33.58 30.58 25.92 625,364 629,902 617,775 621,627 
NOTE: # = sequence number  * Beam Types 2, 3, 4, and 6 use 2 - A1 bars; Bulb Tee Girders use 4 - A1 bars 
 T = total number of strands 
 D = draped strands 
 S = straight strands 
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Haunching and Girder Steps 
Haunching for a P/S I-Girder bridge is the distance between the top of the 
girder and the bottom of the slab.  
 
Haunching shall be computed at quarter (1/4) points for bridges with spans 
less than 75 feet, and at tenth (1/10) points for spans 75 feet and longer. A 
haunching diagram, as shown below, shall be provided on all P/S I-Girder 
bridges.  
 
A minimum haunch of 1 inch at the centerline of girder and 1/2 inch at the 
edge of  the girder shall be provided to allow for construction tolerances and 
normal concrete variations. 
 
A maximum haunch at the centerline of the girder of 2-1/2 inches is allowed 
when prestressed panels are used, and 3-1/2 inches when only the cast in 
place option is used. (The maximum joint filler thickness supporting panels is 
2"; the remaining haunch thickness will be addressed by varying the slab 
thickness) 
 
When haunches greater than 2-1/2 inches occur with prestressed panels, 
steps shall be provided on the girder, as shown on the following page,  to 
keep the haunch between 1 and 2 inches. The minimum step height shall be 
1/2 inch with 1/2 inch increments with no limit to the number of steps. If the 
steps accumulate to 1" or more, adjust the height of the B1 bars in 1 inch 
increments  
 
Tops of girders, for bridges with superelevations of more than 2 percent, 
shall be sloped across the top flange to match the superelevation, as shown 
on the following sheet. The minimum thickness of the top flange shall be the 

 
Theoretical Slab Haunching Diagram Example 
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standard flange thickness and the overall height at the minimum point shall 
be the standard girder height. 

 
Top Flange Step Example 

 
 

 
Sloped Top Flange Example 

 
 

Beam Lengths and Geometric Layout 
Tangent Bridges 

Beam lengths for end spans of tangent bridges shall be computed using 
the requirements shown on the following sheet and, if possible, shall be 
the same length as girders in intermediate spans of equal length as 
specified on the Design Layout. 
 
Beam Lengths for intermediate spans shall be computed using the 
requirements shown on the following sheet.  
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Integral End Bents 

 

 
Non-Integral End Bents 

 
Note: Formulas assume same size bearing pads at end bent and intermediate bents. 
 
* Minimum dimension from edge of bearing pad to end of girder equals one inch. 
 
** Design layout lengths are horizontal lengths. Girder lengths should be adjusted according to grade and 
shall be specified to the nearest 1/8 inch. 
 
*** For large skews, end bent beam caps may need to be larger to provide edge distance. 
 
**** See Sections 3.30 and 3.35 to determine this dimension. 
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Part Plan Showing Coping Detail 

 
Note: Non-Integral end bents with skews greater than 40 degrees shall 
always have girder ends coped. Skews less than 40 degrees shall have 
girder ends coped on case by case basis. It is preferable to not cope across 
the web. 
 
Curved Bridges 

Layout of any curved structure will have to be done using the coordinate 
geometry programs available at the time. To layout the bridge, the steps 
are as follows: 

 
1 Start out by laying in the centerline (CL) of the survey curve.  
2 Locate the tie point of the bridge. This point will usually be on the CL of 

the survey curve but may be on a baseline which is offset a certain 
distance to the CL of the survey curve. 

3 A second tie point may be required if the skew is not measured to the CL 
of roadway at the bridge tie point. If this is the case, establish the tie 
point at the specified station and plot the skew line at the required angle. 

4 Next, on the centerline of structure or baseline curve, locate the station 
of the CL of bent for each intermediate bent and the fill face for the end 
bents.  Once these points are located, plot lines through these stations 
parallel to skew line. Normally the layout file will specify that all bents are 
parallel to the skew line, however, there may be times when the bents 
are radial or have varying skews. 
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5 When locating the stations in the preceding step, the distance between 
CL of intermediate bents are exactly the layout lengths specified on the 
file. The end spans however need to follow the procedure for calculating 
length set forth in this Section.  If the layout length of the end span is the 
same as the intermediate spans, the length of the end span should be 
adjusted so that the girder lengths are, if possible, equal to intermediate 
spans with the same layout length. 

6 When the CL of the intermediate bents and the fill face lines have been 
added, chords should be drawn connecting these points sequentially. For 
example if you have a three span bridge, chords should be drawn from 
the fill face of bent 1 to CL of bent 2, CL bent 2 to CL bent 3, and CL 
bent 3 to fill face bent 4. 

7 When all the chords are in, offset each girder in each span parallel to this 
chord. The perpendicular distance between girders will be the same for 
all spans, but the skew distance between girders along the bent will vary 
from bent to bent depending on the skew to the CL at that point. The 
designer needs to be aware of the fact that at an intermediate bent the 
distance between bearings on the approaching and leaving span sides 
will be different distances. These bearings will not line up across the bent 
and will actually diverge more the farther away they are from the CL of 
the survey. 

8 When establishing the CL of bearing points, the designer needs to allow 
for a minimum of seven (7) inches between ends of girders at the bents 
while keeping in mind that the girders will be offset and at different 
skews. If the offset is greater than half the girder flange width, see the 
Chief Structural Designer. The distance from the end of girder to CL of 
bearing point should be half of the bearing length plus one inch minimum 
clearance. Once the distance for CL bent to CL of bearing is calculated, 
the designer should offset lines by that dimension on either side of the 
CL of bent. These lines will then be intersected with each of the girder 
lines to create the bearing points on each bent. 

9 Between the bearing points at the ends of the girders, quarter points or 
tenth points need to be established, depending on the girder span. 
These points will be used in calculating the haunch and bottom of slab 
elevations for the bridge deck. 

10 The bridge deck and barrier curbs can be laid in by offsetting the CL of 
roadway to each side by the proper distance. Curves should be laid in to 
designate both the inside and outside edges of the barrier curb. These 
will later be useful in laying in the wings and end bents. 

11 After the outside edge of slab curves are plotted, the curve offsets need 
to be found. The intersection point of the outside edge of slab and the CL 
of each bent or fill face can be connected with chords. The distance 
between these chords and their partner curves need to be calculated at 
five feet intervals beginning at the center point of each chord. (Section 
2.4) 

12 Joints are placed in the barrier curb at each bent. These joints are placed 
perpendicular to the CL of the roadway thru the intersection point of the 
CL bent and the inside of barrier curb. 

13 Wing layout length is given on the profile sheets in the layout file. An arc 
should be struck so as to intersect the inside of barrier curb the specified 
length from a point at the intersection of the fill face and the inside of 
barrier curb. This point will mark the end of the wing which is 
perpendicular to the CL of the roadway. 
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The vertical curve information needs to be added so the program can 
calculate the elevations at the desired stations. After this is done, the 
designer can request any of the following information which will be 
needed: 

 
 Stations and elevations of all points 
 Offset distances to the chords 
 Lengths of girders 
 Distances between bearings 
 Angles between girders and each bent 
 Lengths of bents 
 Lengths of barrier curbs between joints 
 Minimum vertical clearance (Must lay in lower roadway) 
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